Brain-derived neurotrophic factor mRNA levels are up-regulated in hindlimb skeletal muscle of diabetic rats: effect of denervation.
In a previous study the levels of brain-derived neurotrophic factor (BDNF) mRNA were shown to be elevated in skeletal muscle of the diabetic rat compared with age-matched control animals. It was proposed that diabetes-induced changes in nerve function may initiate changes in nerve/muscle contact akin to those following denervation of target skeletal muscle. In this study hindlimb skeletal muscles were denervated by sciatic nerve crush or transection and the effect on BDNF mRNA levels in control and diabetic rats was observed using Northern blotting. Contralateral to the side of nerve injury, the levels of BDNF mRNA in soleus muscle of diabetic rats were higher than in controls (three- to sevenfold), as has been seen previously in diabetic rats without any axotomy. Sciatic nerve crush or transection, of 1 week or of 3 weeks duration, lowered the levels of BDNF mRNA by 50% in ipsilateral soleus muscle of diabetic rats. BDNF mRNA levels in contralateral gastrocnemius muscle were not similarly raised in diabetic rats compared with controls and nerve injury had no effect. In control animals, ipsilaterally, the BDNF mRNA levels of soleus muscle were raised approximately twofold at 1 week and were lowered by approximately 50% at 3 weeks following nerve injury. Neurotrophin-3 mRNA levels were reduced approximately 50% in soleus muscle of diabetic rats compared with control rats, and nerve injury had no significant effect. The specific up-regulation of BDNF mRNA in soleus muscle of diabetic rats is discussed in terms of a proposed diabetes-induced ischemia within hindlimb skeletal muscle, with a protective role for BDNF in muscle and/or nerve being introduced.